Let H be the class of functions f (z) of the form f (z) = z + +∞ k=2 a k z k , which are analytic in the unit disk U = {z; |z| < 1}. In this paper, we introduce a new subclass B λ (µ,α,ρ) of H and study its inclusion relations, the condition of univalency, and covering theorem. The results obtained include the related results of some authors as their special case. We also get some new results.
Ruscheweyh [7] introduced an operator D λ : H → H defined by the Hadamard product or convolution 8) which implies that
(1.9)
to be in the class P ρ if and only if p(z) is analytic in the unit disk U and Re p(z) > ρ, z ∈ U ; a function f (z) ∈ H is said to be in the class B λ (µ,α,ρ) if and only if it satisfies [8] , respectively. B 0 (0,α,ρ) (ρ < 1) has been studied by Liu [5] . The subclass B 0 (λ, 1,ρ) (0 ≤ ρ < 1) has been studied by Chichra [3] , Ding et al. [4] , respectively. In this paper, we study the properties of B λ (µ,α,ρ). The results obtained generalize the related works of some authors. We also obtained some new univalent criterions.
Some lemmas
Lemma 2.1 [4] . Let ρ < 1, 0 < u < 1, F(z) ∈ P ρ , then for |z| = r < 1,
1)
and the inequality is sharp.
then for |z| = r < 1,
and these results are sharp.
, then it follows from (2.2) that F(z) ∈ P ρ , and
According to (1.5) and (2.5), we get
On the other hand, we have
(2.9) If µ > 1, then 0 < bc = 1/µ < 1, and
(2.10)
If 0 < µ ≤ 1, then bc = 1/µ ≥ 1, so that it follows from Lemma 2.1 and (2.9) that
Since the function
is decreasing with respect to r , therefore
14) satisfies (2.2), we obtain that the inequalities (2.3) are sharp.
Main results
Hence the proof is completed.
Since lim β→∞ λ/(β + λ) = 0, the following corollary follows from Theorem 3.1.
Proof. First, it is obvious that
Therefore we only need to verify that 
By taking the derivatives in the both sides of (3.8), we obtain
Since f ∈ B λ (µ 2 ,α,ρ 1 ), we have
According to Lemma 2.2, we obtain
Hence it follows from (3.6) and (3.11) that 
and these results are sharp. (µ,α,ρ) , where the power are understood as principle values, then
is analytic in U and
By taking the derivatives in the both sides of (3.18), we obtain
Since f ∈ B λ (µ,α,ρ), we have
Note that,
we obtain that inequalities (3.16) are sharp. 
23)
and the constant ρ 0 cannot be replaced by any smaller one.
where
so that
Therefore from ρ 0 ≤ ρ < 1, we have
Hence it follows from (1.10) and Corollary 3.2 that f (z) ∈ B λ (1,α,ρ 1 ) ⊂ S and f (z) is univalent in U , hence
and the constant ρ 0 cannot be replaced by any smaller one from Theorem 3.5. 
30) then f (z) is univalent in U, and the result is sharp.
Remark 3.10. We note that ρ α < 0 for α > 1.
Setting µ = α = 3, λ = 1 in Theorem 3.7, we have the following corollary.
Corollary 3.11. If f (z) ∈ H, and
Re z f (z) 3 + f (z) 3 > 2 − 4ln2 5 − 4ln2 ≈ −0.34, z ∈ U, (3.31) then f (z) is univalent in U . Theorem 3.12. Let f (z) = z + +∞ k=2 a k z k ∈ B λ (µ,α,ρ), then a 2 ≤ 2 − 2ρ (1 + λ)(α + µ) ,(3.
32)
and the inequality is sharp, with the extremal function defined f λ,µ,α,ρ (z) by (3.22) .
, we obtain
Therefore, it follows from Lemma 2.3 that ,ρ) , we obtain that inequality (3.32) is sharp.
Remark 3.13. Setting λ = 0, µ = 1 in Theorem 3.12, we get [8, Theorem 6] .
Theorem 3.14 (covering theorem). Let α > 0, µ > 0, λ ≥ 0, ρ 0 ≤ ρ < 1, f (z) ∈ B λ (µ,α,ρ), then the unit disk U is mapped on a domain that contain the disk |w| < r 1 , where ρ 0 defined by (3.23) and
Proof. Let w 0 be any complex number such that f (z) ≠ w 0 for z ∈ U, then w 0 ≠ 0 and Hence we have completed the proof.
Setting λ = 0 and µ = 1 in Theorem 3.14, we have the following corollary. 
